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actual practice, however, it i s  e;trSys 

&owing the a u e s  of the C1 and c2 constants in ( l ) ,  masuring + - no 
i 

and determining the direction’of the msin axes of the optical synmaetry, it is 

possible t o  find cx 

stress in-stigation, therefore, i s  to find nXi and the direction of the 

and the direction of the main stresses. The 0 b j e c t . d  the 
i 

differences do not depend on coordinates, the problem can 4-% axes. If the n 

be eas3.I.y solved by the  methods known from c r y s t a l  optics. 

What we are interested in, however, are only the problems i n  wh ich  p i 

holly3geneous medium is extrearely diffiCult, and the success of the practical use 

of the photoelastic methods ha3 so far  been limited t o  simple s y c i a l  cases of 

t h e  overall problem. !!!he basic special case under exclusive investigation has 

u n t i l  now been the two-dimensional problem. One of the aaln stresses here, 

such as ax for exaqle, has a constant magnitude throu@out tfie body; the dim- 

tion of the  corresponding main axis i s  also invariable, and the directions of 
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the y and z axes 

reduction of the 

fore agreed that 
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Inasmuch as the  refraction index I s  known t o  change very slowly at dis- 

tances ecymLling a l i g h t  wave length, the diffusion of light_ can be we= de- 

scribed by an approximation of geometrical optics. 

shown in fig.  1 can in this case be exPresSed as fOumd: 

- .  1 -- - 
_ _  

!be trajectory of the ray 

. .  

where no I s  the refraction index, w i t h  y = 0. It may further be assumed that 

1 --In View of the  fact the question nov under cons%deratlon is of no particllar 

__ interest ,  we will aot  go into further details. 









oscil lator;  i n  t h i s  case, the direction of the oscillations does-not coincide 

w i t h  2. 
length, that is, with a larger diameter tjum - 5 * r ~ - ~  an, the nature of the 

diff'usion no longer coincides with that on an cscil lator but is considerably 

m a y ,  in the crse of nonhanaogeneiti-.s comparable in size t o  the wave- 

more complex. - 

To avoid additional complications, an attempt should be made to experiment 

w i t h  the first case in which the scatterhg particles are fairly s m d l  and 

approxhately spherical. The diffusion intensity, while the m e d i u m  i s  still  

sufficiently transparent, i s  proportional t o  the number of nonhomogeneities 

(particles).  

materials used in  the diffusion method rmzst also satisfy the r?@rements clesrly 

implied above; the implementatio2 of such requirements (and, first  of all, the 

increase i n  the number of scattering centers) car make the vork a great deal 

easier.  

~n addition t o  the us- requirements (ref. I), the photoelastic 

& 

Let  us aasum2,that the  diffusion occurs on isotropic osciU+ors; the object 

then is.to take advantage of the situation and determine, by observing the dif- 

fusion, the direction of t h e  E vector or, generally speaking, the nature of the 

oscil lations a t  a point ( the Z f i u  may be e l l i p t i c a y  polarized). l ~ h i s  

:- 
-+ 

-Froblen-can be easily solved if the scattering oscll iator is in  an isotropic - f 
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-Ion sbope thtit one type of vave is not conaectedwitll another type 

(of a different pdlarizatian) . 
apatnat tbe pajar y axis sbould therefore be observed also at point 9; and 

the directim of the y axis at 9 I s  no longer the - as at 5. 
0: the oecl.ll8ticms is tbas "tied" to _the direction of the mor a~ds. At the 

only one vave w i t h  an electric *&or directed 

L 

'Ihe direction 

same tm, if'thc anisotropy is not very prononnced the characteris;tics (~eloci- 

tiesj oi baich jqpet. oi v i i ' ~ s  cb zct a-er a great dea3 f r o m  one another, and a 

degeneration occurs at the limit point during p e  anset of iscrtropy. ~n an iso- 

tropic case, any directions may be selected as J and z axes, and it is clear 

that the rotation of these directions w i l l  not resat in the rotation of the 

plane of the light polarization. llhus in the ease of an anisotropic medium, a 

geometrical optics approximation i t 3  inappllcahle not only in the presence of 

large n grzLdients snd ,the reduction of n to zero (see ref. 3), but also in the 

extreme case of a mild anisotropy; the inapplicabiliQ of geonretrical optics , 
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nus the  waves propagating i n  the medium in the direction of-the x axts  

are of ,tVo types, proportional to e-i(wt - kX) with various k ( k = H )  values and 

various types of oscil lations.  

. 

If the axes do not rotate, then 

and the  wave with Ey # 0 and E, = 0 corresp6nds t0"the solution of k+, and the 

vave with E, f 0  and Ey-  0 to the solution of k-, as it should be. 

of rotation, the k values are defined by solving (lg), and the connection be- 

tveen % and E, in both types of waves can be found by the use of equation (i6). 

The phase difference between both waves in the system of y and z axes amnmts to 

In the event 

If condition (lo) is observed, t h i s  expression changes t o  ( 6 ) ,  that  is, the 

phase difference i n  the system of y and z axes I s  the sane as in the absence of 

rotation. 

me result ing oscil lation IS l inear ly  polarized at  distances equal to (7). 

directions of the osci l la t ions in t h i s  case vary not only a t  these distances 

but also  a t  a Lstance e- t o  (7;). mis is due to the simultaneous rotatio~l 

In this case there is  a full "increase" of the f ie ld  by rotating axes. - 
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